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A
bstract

The
Los

A
lam

os
Sferic

A
rray

consists
ofeleven

V
LF

electric
field

change
m

eters
thathave

been
operated

continuously
since

Spring
1997.The

prim
ary

purpose
forthe

design
and

deploym
entofthe

Los
A

lam
os

Sferic
A

rray
(LA

SA
)has

been
to

support
observations

by
the

FO
R

TE
satellite,w

hich
has

both
V

H
F

and
op-

tical
sensors.

In
A

pril
1998,five

sferic
array

stations
w

ere
located

in
Florida,

one
ofthe

specific
purposes

being
to

attem
ptcoincidentobservations

w
ith

the
K

ennedy
Space

C
enterLightning

D
etection

and
R

anging
(LD

A
R

)system
.Prior

to
the

2000
N

orth
A

m
erican

sum
m

er,three
ofthe

LA
SA

stations
w

ere
m

oved
to

C
olorado

for
the

purpose
ofconducting

coincidentstudies
w

ith
the

w
ide

range
ofinstrum

ents
thatw

ere
partofthe

Severe
Thunderstorm

Electrification
Study

(STEPS)cam
paign,and

specifically
w

ith
the

Lightning
M

apping
A

rray
(LM

A
)

operated
by

N
ew

M
exico

Tech.

Both
the

LD
A

R
and

LM
A

sensors
record

V
H

F
em

issions
associated

w
ith

light-
ning

discharge
processes

(at

�

66
M

H
z).

The
Los

A
lam

os
Sferic

A
rray

electric
field

change
m

eters
record

sferic
(V

LF)
signals

(betw
een

�
300

H
z

-
500

kH
z).

U
nderstanding

the
relationship

betw
een

the
LD

A
R

and
LM

A
V

H
F

observa-
tions

and
the

m
uch

low
er

frequency
lightning

observations
ofthe

Los
A

lam
os

Sferic
A

rray
provides

insight
into

lightning
discharge

processes,
and

specifi-
cally

into
interpretation

of
coincident

FO
R

TE
(V

H
F)

and
N

ational
Lightning

D
etection

N
etw

ork
(V

LF)observations
(also

presented
atFallA

G
U

2000).

Los
A

lam
os

Sferic
A

rray
The

locations
of

the
LA

SA
stations

are
show

n
at

right.
Each

station
is

com
prised

of
a

flat
plate

elec-
tric

field
antenna,

a
G

PS
for

tim
e-

stam
p

accuracy
greater

than
2

� s,
and

a
com

puter
for

collecting
data

and
providing

rem
ote

operation
ca-

pabilities.
The

1998
and

1999
array

operations
are

described
by

[1].
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M
otivation

The
Los

A
lam

os
Sferic

A
rray

w
as

originally
deployed

for
ground

truthing
ofthe

FO
R

TE
satellite

light-
ning

observations.
Studies

of
coin-

cidentN
ationalLightning

D
etection

N
etw

ork
(N

LD
N

)
and

FO
R

TE
ob-

servations
found

that
FO

R
TE

and
N

LD
N

have
reasonable

coincident
observation

of
som

e
storm

s
w

hile
other

storm
s

are
apparently

m
issed.

O
ne

exam
ple

FO
R

TE
overpass

( �

14
m

in.)
is

show
n

at
left

(see
Jacobson

etal.,A
52C

-20,this
session).

ST
EPS

R
esults

D
uring

the
2000

STEPS
cam

paign,3
LA

SA
sta-

tions
w

ere
deployed

in
C

olorado
for

coordi-
nated

lightning
observations.The

June
29,2000

lightning
activity

recorded
by

LA
SA

included
a

10
m

inute
period

(23:19
-23:29

U
T)w

ith
49

N
ar-

row
Bipolar

Events
(N

BE,see
[2]),com

pared
to

only
37

non-N
BE

events.
A

tornado
occurred

betw
een

23:29
and

23:44
and

is
analyzed

by
H

arlin
et

al,
poster

A
52C

-25,
this

session.
N

o
LA

SA
events

w
ere

recorded
from

the
tornadic

cell,w
hile

the
large

num
ber

of
N

BEs
w

ere
ob-

served
in

a
larger

cellata
greater

distance
from

the
K

I
LA

SA
station.

The
LM

A
,

LA
SA

,
and

R
A

D
A

R
com

posite
observations

are
presented.

C
ourtesy

N
ew

M
exico

Tech

A
bove:

R
A

D
A

R
Sum

m
ary,

LM
A

Stations
(black

squares),
LA

SA
stations(red

triangles),
LA

SA
N

BEs
(black

‘P’s),LA
SA

non-N
BEs

(black
dots).

Left:

LM
A

R
ight:

R
A

D
A

R
w

/
N

BEs

Florida/K
SC

LD
A

R
R

esults
The

1999
LA

SA
Florida

expansion
provided

coor-
dinated

observations
w

ith
the

K
ennedy

Space
C

en-
ter

(K
SC

)Lightning
D

etection
and

R
anging

(LD
A

R
)

system
.

A
t

left,
the

histogram
of

delays
betw

een
LD

A
R

and
LA

SA
events

associated
w

ith
LA

SA
N

ar-
row

Bipolar
Events

(N
BE)

are
show

n.
The

tem
po-

rally
nearestLD

A
R

eventheightis
plotted

as
a

func-
tion

of
the

LA
SA

derived
height,

overplotted
on

the
FO

R
TE/LA

SA
heightdistribution

for
N

BEs.
A

t
right,tw

o
exam

ples
ofthe

LA
SA

,LD
A

R
,and

N
LD

N
observations

for
.5

s
ofa

lightning
flash

is
presented.
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C
onclusions

The
2000

STEPS
results

identify
a

storm
w

ith
strong

V
H

F
em

issions
and

no
recorded

V
LF

triggers,
reflecting

cases
w

ith
FO

R
TE

R
F

events
w

ithout
coincident

N
LD

N
V

LF
events.

C
loserexam

ination
ofthe

storm
is

underw
ay.The

Florida/K
SC

results
show

:
1.

the
heightdistribution

of
the

closesttem
poral

LD
A

R
V

H
F

source
vs

LA
SA

V
LF/LF

N
arrow

Bipolar
source

is
reasonably

consistentw
ith

earlier
ED

O
T/FO

R
TE

com
parisons

of
height;

2.
W

ork
rem

ains
to

understand
the

exact
V

LF/LF
em

ission
source

and
the

V
H

F
em

issions
recorded

by
LD

A
R

.
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